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As climate change issues continue to be attached increasingly significant, green
and low-carbon construction becomes necessary for the whole building sector as
well as the sustainable development of human beings. Buildings are designed to
be more energy efficient and carbon emissions for their operation decreases in
recent years. Thus, energy conservation and emission reduction for the building
construction is getting of greater importance. Construction is a leading industry in
China’s economy, which is also conductive to mitigate climate change. Although
an increasing number of researches and applications on green and low-carbon
construction have made many achievements, they are still limited to qualitative
analyses on influencing factors, technological progress, policies, management
strategies and so on. Considering the latest green and low-carbon construction
requirement in Chinese “One belt one way” development strategy as well as the
sustainable development of construction industry itself, it is imperative to
quantitatively study the implementations for China’s green and low-carbon
construction.
Given the limitations of existing literature, this paper fills the research gap by
quantitatively investigating the implementation of green low-carbon construction in
China from the perspective of energy consumption, through the following work:
First, considering the constraints of construction technique and the substitution
across input factors, this paper constructs an complicated indicator for evaluating
green low-carbon performance of building construction in China.
Second, the energy-related CO2 emissions in building construction have been
decomposed into several contributions, and the purpose of the decomposition is
to quantify the relative contributions of interested factors, such as energy
structure, energy efficiency, etc. And then, the main driving forces of CO2













implementing green low-carbon construction and helpful for making policy on
energy conservation and CO2 mitigation.
Third, based on the results of above two parts, this paper studies the
implementation of China's green low-carbon construction from three perspectives:
 
(1) Optimizing factor inputs. This paper assess the substitutability of energy with
other factor inputs, such as capital and labor, and the inter-fuel substitution.
Based on the results of inter-factor and inter-fuel substitution and using the
carbon tax as a case, I evaluate the impact of energy saving and emission
reduction policies on building construction.
(2) Technological advancement. This paper not only measures the energy
efficiency improvement in China's building construction, but incorporates the
rebound effects as well. In estimating the rebound effect, the trans-log production
function are employed and the asymmetric effect of energy price changes are
considered. The results have important values for understanding the effect of
technological progress on energy conservation and CO2 mitigation, and could
provide policy implications for promoting the technological advancement.
(3) Optimal carbon emission quotas. This paper measures shadow prices of
carbon dioxide emission for China’s construction industry by adopting a
parameterized directional distance function, so as to construct marginal carbon
abatement cost curve for each province in China. Based on the curves, the
optimal CO2 emission quota allocation among provinces and regions for China’s
construction industry is obtained with a minimum total abatement cost.
Finally, based on the theoretical and empirical results of this paper, several
suggestions and policy implications for implementing the new path of China's
green low-carbon construction in China are provided, including market reform,
economic incentives as well as financial and tax mechanisms.
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